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(54) DISPLAY DEVICE AND METHOD FOR DRIVING SAME 
(57)Abstract: 

PURPOSE: To eliminate the need for a correction circuit, reduce the response speed 
of an element, and prevent the number of processes for manufacturing the element 
from increasing by controlling in proportion to a signal to be displayed a current 
flowing through a cathode, when a field emission current between anode and cathode 
is proportional to luminance. 

CONSTITUTION: A voltage VaF from a constant-voltage power supply 65 and a 
voltage VgF from a constant voltage source 64 are applied respectively to the anode 
1 1 and the gate electrode 13 of a display device. A relation of VaF> VgF is satisfied. 
Also, a current source 63 can be voltage-controlled, so that a current value la is 
controlled in proportion to a voltage VK applied via a terminal 17. Even if the 
characteristic of an element (cold cathode) 16 is varied or if the characteristic of the 
element 16 is varied due to changes with time, etc., the voltage Vk applied to the 



current source 63 is set so that a current value at which the required luminance L is 
obtainable is set, and thus the luminance does not vary. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The anode electrode which consists of the transparent body, and the 1st 
source of a constant voltage which impresses the 1st electrical potential difference to 
the above-mentioned anode electrode, The fluorescent substance applied on the 
above-mentioned anode electrode, a gate electrode, and the 2nd source of a constant 
voltage which impresses the 2nd electrical potential difference lower than the 1st 
electrical potential difference of the above to the above-mentioned gate electrode, 
The insulator arranged between a cathode electrode, and the above-mentioned gate 
electrode and the above-mentioned cathode electrode, The current source by which 
it connects with the above-mentioned cathode electrode electrically, and a current 



value is controlled according to the 3rd electrical potential difference impressed, The 
display unit characterized by modulating the 3rd electrical potential difference of the 
above according to the signal which comes to have a component for connecting with 
the above-mentioned cathode electrode electrically, and strengthening the electric 
field between the above-mentioned anode electrode and a cathode electrode, and 
should display it. 

[Claim 2] The above-mentioned current source is a display unit according to claim 2 
characterized by impressing the 3rd electrical potential difference of the above 
according to the above-mentioned signal which should give an indication to a base 
terminal, for a collector terminal and the above-mentioned cathode electrode 
connecting, and an emitter terminal consisting of a transistor of the NPN mold 
grounded through resistance. 

[Claim 3] While emitting light by making the electron which emitted the electron from 
the component for strengthening the electric field allotted on the cathode electrode, 
attracted the electron which carried out [ above-mentioned ] emission to the 
transparence anode electrode with which the fluorescent substance was applied, and 
carried out [ above-mentioned ] suction to the above-mentioned fluorescent 
substance collide In the drive approach of the display unit which has the 
above-mentioned cathode electrode and a transparence anode inter-electrode field 
emission current, and the luminescence brightness of the above-mentioned 
fluorescent substance in proportionality The drive approach of the display unit 
characterized by controlling the above-mentioned field emission current by 
controlling the current which flows the above-mentioned cathode electrode according 
to the electrical potential difference modulated with the signal which should be 
displayed. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the display unit which used the 

so-called field emission mold cathode, and its drive approach. 

[0002] 

[Description of the Prior Art] In recent years, the display using for example, the field 
emission mold cathode as one of the display sections (it is only called a display a 
flat-panel display and the following) of the shape of a flat-surface panel used for an 
indicating equipment is developed. As a display using this field emission mold cathode, 
the so-called field emission display (it calls Following FED) exists. In this FED, a 



gradient can be made high, with an angle of visibility secured, and image quality and 
productive efficiency are high, a speed of response is also quick, and it operates also 
in a low-temperature environment very much, and has many descriptions, like 
brightness is high and power efficiency is also high. Moreover, it is expected that the 
production process of FED is easy as compared with the production process of the 
so-called liquid crystal display of an active matrix, and a manufacturing cost becomes 
low [ the liquid crystal display of the above-mentioned active matrix ] 40% to no less 
than 60% at least. 

[0003] Here, the basic configuration and the principle of operation of FED which were 
mentioned above using drawing 4 and drawing 5 are explained. 

[0004] The basic configuration of FED is shown in drawing 4 . The electron emission 
section 50 consists of a glass substrate 10, the cathode electrode 5, an insulating 
material 4, a gate electrode 3, and a component (cold cathode) 6 in this drawing 4 . On 
the glass substrate 10 of the electron emission section 50 concerned, the cathode 
electrode 5, an insulating material 4, and the gate electrode 3 carry out a laminating, 
and are formed, the cathode electrode 5 is arranged on a glass substrate 10, and 
between the cathode electrodes 5 and the gate electrodes 3 concerned is insulated 
with the insulating material 4. Two or more holes are prepared, the component (cold 
cathode) 6 for strengthening electric field is formed on the above-mentioned cathode 
electrode 5 corresponding to these holes, and this component 6 and the cathode 
electrode 5 are electrically connected to the above-mentioned insulating material 4 
and the gate electrode 3. That is, the field emission mold cathode consists of the 
cathode electrodes 5 and components 6 concerned. The light-emitting part 51 is 
allotted to the location (namely, direction where an electron 7 is emitted from a 
component 6 so that it may mention later) which counters the front-face side of the 
gate electrode 3 of such the electron emission section 50. The anode electrode 1 with 
which this light-emitting part 51 consists of the transparent body on a glass substrate 
9 was formed in the shape of a layer, it comes to apply a fluorescent substance 2 to 
the above-mentioned glass substrate [ of the anode electrode 1 ] 9, and field side 
which counters further, and the front-face side of the above-mentioned fluorescent 
substance 2 has countered the front-face side of the gate electrode 3 of the 
above-mentioned electron emission section 50. It is made with a vacua between these 
electron emission section 50 and a light-emitting part 51, and two or more 
components 6 of the above-mentioned electron emission section 50 support 1 pixel 
(fluorescent substance), and the focus of each component 6 is doubled with the 
corresponding fluorescent substance 2, respectively. Therefore, while an electron 7 is 
emitted from the component 6 of the above-mentioned electron emission section 50 
by impressing an electrical potential difference between the gate electrode 3 of the 
above-mentioned electron emission section 50, and the above-mentioned cathode 
electrode 5 so that it may mention later The electron 7 by which emission was carried 



out [ above-mentioned ] by impressing an electrical potential difference between the 
anode electrode 1 of the above-mentioned light-emitting part 51 and the cathode 
electrode 5 of the electron emission section 50 is attracted at the anode electrode 1 
side, and when this electron 7 collides with the fluorescent substance 2 of the 
above-mentioned light-emitting part 51, light comes to occur from the fluorescent 
substance 2 concerned. In addition, the example by which the light-emitting part 51 is 
constituted from three parts corresponding to the optical three primary colors of R 
(red), G (green), and B (blue) is shown in this drawing 4 f and color display is possible 
because the above-mentioned fluorescent substance 2 emits light in each color of 
these R f G, and B. 

[0005] Next, the drive principle of the field emission mold cathode used for FED which 
was mentioned above is explained using drawing 5 which extracts and shows a part of 
above-mentioned drawing 4 . 

[0006] In this drawing 5 , if the electrical-potential-difference difference expressed 
with impressing the electrical potential difference Vg according the electrical potential 
difference Vk by the adjustable voltage source 53 to the adjustable voltage source 54 
to the gate electrode 3 again on an electrical potential difference Vgk between the 
gate electrode 3 and the cathode electrode 5 to the cathode electrode 5 is impressed, 
an electron 7 will be emitted from the above-mentioned component 6 by the electric 
field generated by the electrical-potential-difference impression concerned. It is 
Va>Vg when the electrical potential difference Va is impressed according to the 
adjustable voltage source 55 to the above-mentioned anode electrode 1 at this time. 
(1) 

An electron 7 is drawn to the anode electrode 1 by ******, and, thereby, anode 
current la flows in the direction shown by the drawing Nakaya mark ar of drawing 5 . 
When the fluorescent substance 2 is applied on the anode electrode 1 at this time, the 
fluorescent substance 2 concerned will emit light by the energy of the 
above-mentioned electron 7. In addition, as for an electron 7, the amount changes 
with above-mentioned electrical potential differences Vgk, therefore the 
above-mentioned anode current la also changes. Moreover, the amount L of 
luminescence of the above-mentioned fluorescent substance 2, i.e., luminescence 
brightness, is L**Ia. (2) 

There is ******. Therefore, if it is made to change the above-mentioned electrical 
potential difference Vgk, the luminescence brightness L can be made to change. For 
this reason, it is made to perform intensity modulation in becoming irregular according 
to the signal which should display the electrical potential difference Vgk concerned 
conventionally. That is, by the conventional drive approach of a field emission mold 
cathode which was mentioned above, the above-mentioned intensity modulation is 
realized by carrying out adjustable according to the signal which should display the 
electrical potential difference Vg of the adjustable voltage source 54, and changing 



the above-mentioned electrical potential difference (namely, driver voltage) Vgk. 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, the property of the 
above-mentioned field emission mold cathode is shown in drawing 6 , and this drawing 
6 shows that the relation between an electrical potential difference (driver voltage) 
Vgk and anode current (namely, field emission current) la is the shape of an 
exponential function instead of a straight line. That is, there are no electrical potential 
difference (driver voltage) Vgk and anode current (field emission current) la of a 
difference between a gate electrode and a cathode electrode in proportionality. 
[0008] However, since the relation between the luminescence brightness L and anode 
current la is obtained by said formula (2), in order to drive the conventional display 
which uses the field emission mold cathode concerned, the amendment circuit for 
making relation between the above-mentioned electrical potential difference Vgk and 
the luminescence brightness L into proportionality is needed like the gamma 
correction in a cathode-ray tube (CRT). 

[0009] Moreover, as FED mentioned above is shown in A of drawing 7 , the gate 
electrode 8 (it corresponds to said gate electrode 3) and the cathode electrode 9 (it 
corresponds to said cathode electrode 5) for two or more lines are arranged in the 
shape of a matrix. Although two or more field emission mold cathodes 10 are arranged 
in the shape of an array like B of drawing 7 which expands and shows a part of A of 
drawing 7 to the crossing part (namely, pixel) of this gate electrode 8 and the cathode 
electrode 9 When there is variation as shown in each property of two or more 
above-mentioned field emission mold cathodes 10 by drawing 8 here, the brightness 
nonuniformity resulting from the variation in the property of each [ these ] field 
emission mold cathode 10 comes to arise. Therefore, the amendment circuit is needed 
also in order to amend the variation in such a field emission mold cathode 10. 
[0010] Furthermore, on the display using the above-mentioned field emission mold 
cathode, that a field emission current (anode current la) cannot be fed back to driver 
voltage (electrical potential difference Vgk), and the instability of a component cannot 
be absorbed also poses a problem. Although the approach of escaping high resistance 
by making insertion connection to a cathode electrode at a serial, for example is 
reported about that the above-mentioned field emission current cannot be fed back 
to driver voltage, and the instability of a component being unabsorbable, problems, like 
that the speed of response of a component becomes slow in this case and the stroke 
of manufacture of a component increases arise. 

[0011] Then, this invention is made in view of such the actual condition, and an 
amendment circuit is unnecessary and it aims at offering the display unit whose 
process of component production the speed of response of a component does not 
become slow, or does not increase, and the drive approach of the display unit. 
[0012] 



[Means for Solving the Problem] The anode electrode with which the display unit of 
this invention consists of the transparent body, and the 1st source of a constant 
voltage which impresses the 1st electrical potential difference to the 
above-mentioned anode electrode, The fluorescent substance applied on the 
above-mentioned anode electrode, a gate electrode, and the 2nd source of a constant 
voltage which impresses the 2nd electrical potential difference lower than the 1st 
electrical potential difference of the above to the above-mentioned gate electrode, 
The insulator arranged between a cathode electrode, and the above-mentioned gate 
electrode and the above-mentioned cathode electrode, The current source by which 
a current value is controlled according to the 3rd electrical potential difference which 
is electrically connected to the above-mentioned cathode electrode, and is impressed 
to it, It is characterized by modulating the 3rd electrical potential difference of the 
above according to the signal which comes to have a component for connecting with 
the above-mentioned cathode electrode electrically, and strengthening the electric 
field between the above-mentioned anode electrode and a cathode electrode, and 
should display it. 

[0013] Moreover, the drive approach of the display unit of this invention While emitting 
light by making the electron which emitted the electron from the component for 
strengthening the electric field allotted on the cathode electrode, attracted the 
electron which carried out [ above-mentioned ] emission to the transparence anode 
electrode with which the fluorescent substance was applied, and carried out 
[ above-mentioned ] suction to the above-mentioned fluorescent substance collide It 
is the drive approach of the display unit which has the above-mentioned cathode 
electrode and a transparence anode inter-electrode field emission current, and the 
luminescence brightness of the above-mentioned fluorescent substance in 
proportionality. By controlling the current which flows the above-mentioned cathode 
electrode according to the electrical potential difference modulated with the signal 
which should be displayed, it is characterized by controlling the above-mentioned field 
emission current. 
[0014] 

[Function] If you are trying to control the current which flows a cathode electrode 
according to the electrical potential difference which was modulated with the signal 
which should be displayed according to this invention and the field emission current 
between an anode electrode and a cathode electrode is in luminescence brightness 
and proportionality at this time, the electrical potential difference and luminescence 
brightness which were modulated with the above-mentioned signal which should give 
an indication will also be proportional. 
[0015] 

[Example] Hereafter, the desirable example of this invention is explained, making a 
drawing reference. 



[0016] First the outline of the drive approach of the display unit of this invention is 
described. Since the luminescence brightness L and a field emission current (anode 
current la) are in proportionality as stated previously, he is trying to acquire the 
current value for obtaining required brightness by controlling by the electrical 
potential difference by the drive approach of the display unit of this invention. The 
technique of using the current source by armature-voltage control, and not controlling 
gate voltage by the configuration which realizes the drive approach concerned like the 
conventional drive approach, but controlling a cathode electrical potential difference 
is used. 

[0017] The display unit of this invention and the detail of the drive approach are 
explained using drawing 1 . 

[0018] The cathode electrode 15 which is the important section of the electron 
emission section of the field emission mold cathode used for this drawing 1 by FED, an 
insulating material 14, the gate electrode 13, and a component 16 (cold cathode), The 
anode electrode 1 1 and fluorescent substance 1 2 which are the important section of a 
light-emitting part, the current source 63 electrically connected to the cathode 
electrode 13, the 2nd source 64 of a constant voltage electrically connected to the 
gate electrode 13, and the 1st voltage source 65 electrically connected to the anode 
electrode 1 1 are shown. 

[0019] The 1st electrical potential difference VaF from the 1st source 65 of a 
constant voltage is impressed to the above-mentioned anode electrode 11, and the 
2nd electrical potential difference VgF from the 2nd source 64 of a constant voltage is 
impressed to the gate electrode 13. the 1st electrical potential difference VaF of the 
above, and the 2nd electrical potential difference VgF — said formula (1) — the 
relation of VaF>VgF is filled similarly. Moreover, a current value la is controlled in 
proportion to the 3rd electrical potential difference Vk which armature-voltage 
control is possible for a current source 63, and is impressed through a terminal 1 7. 
[0020] Here, the example using the transistor as an example of the current source 63 
of above-mentioned drawing 1 is shown to drawing 2 . 

[0021] In this drawing 2 , a transistor 49 is a transistor of an NPN mold, a base 
terminal 46 is connected with the terminal 17 of drawing 1 , the collector terminal 45 is 
connected with the cathode electrode 15 of drawing 1 through a terminal 18, and the 
emitter terminal 47 is grounded through resistance 48. Here, the potential difference 
Vbe between the base terminal 46 when the transistor 49 concerned is turned on, and 
the emitter terminal 47 is about 0.6V (bolt), and if this is used, the potential difference 
between the base terminal 46 when the electrical potential difference Vb which 
minded [ above-mentioned / 46 ] the terminal 1 7 is impressed and a transistor 49 is 
turned on, and the emitter terminal 47 will serve as (Vb-Vbe). Therefore, the current 
Ie which flows resistance 48 is R, then Ie=(Vb-Vbe)/R about the resistance of the 
resistance 48 concerned. (3) 



It is come out and shown. Here, since it is a constant, Vbe and R are Ie**Vb. (4) 
**********. Moreover, the relation between the current Ic which flows the collector 
terminal 45 from the property of a transistor, and the current Ie which flows the 
above-mentioned resistance 48 is Ie**Ic. (5) 
since — a formula (4) and a formula (5) — Ic**(Vc-Vbe)/R (6) 

********** Therefore, the collector terminal 45 of the transistor 49 of 
above-mentioned drawing 2 is connected to the cathode electrode 15 of drawing 1 
through a terminal 18, and when applied voltage Vb supplied to the terminal 17 of 
drawing 2 is made into the applied voltage Vk from the terminal 17 of 
above-mentioned drawing 1 , the current Ic la, i.e., said field emission current, which 
flows the collector terminal 45 of drawing 2 will be controlled by the above-mentioned 
applied voltage Vk (namely, Vb). Here, since the luminescence brightness L is 
proportional to the field emission current la, the applied voltage Vb (namely, applied 
voltage Vk to a current source 63) to the transistor 49 concerned is proportional to 
the luminescence brightness L. 

[0022] In addition, the resistance 48 in drawing 6 carries out to more than 1kohm, and 
is carrying out Current Ie to more than ImicroA. Moreover, applied voltage Vb is what 
lengthened the above-mentioned potential difference Vbe from the product of the 
setting resistance R of resistance 48, and the above-mentioned current Ie, i.e., 
Vb=R*Ie-Vbe. (7) 
It carries out. 

[0023] Even if variation is in the property of a component 16 like drawing 8 mentioned 
above, for example from what mentioned above or the property of a component 1 6 
changes with aging etc., since the above-mentioned applied voltage Vk to the 
above-mentioned current source 63 is set up so that the current value from which the 
required luminescence brightness L is obtained may be set up, in this example, the 
variation in brightness like the conventional drive approach mentioned above etc. is 
not produced. Furthermore, in this example, since the current value of a current 
source 63 is managed as mentioned above, it will also have the current-limiting 
function at the time of discharge etc. arising, for example. In addition, the 
current-limiting function to the above-mentioned discharge etc. was conventionally 
realized by making insertion connection of the resistance between the cathode and 
the electrode. That is, if Current la flows, the potential difference between gate 
cathodes will change by the voltage drop by resistance, and the technique of realizing 
this conventional current-limiting function will adjust field strength, and will control 
the amount of currents by this. However, by this conventional technique, property 
change of the component by the variation or aging of a property of a component (cold 
cathode) cannot cope with it. On the other hand, since the amount la of currents of a 
current source 63 is controlled on the electrical potential difference Vk according to 
this invention example, these problems can also be coped with. 



[0024] In addition, when applying to FED of drawing 7 which mentioned above the 
configuration as shown in above-mentioned drawing 1 , the above-mentioned current 
source 63 45, i.e., the collector terminal of a transistor 49, will be connected to said 
each cathode electrode 9, respectively. 

[0025] Next, the system configuration at the time of applying to FED24 which consists 
of the gate electrode 26 and the cathode electrode 27 of the shape of same matrix as 
drawing 7 which mentioned above the drive approach of the display unit of this 
invention using drawing 3 is explained. 

[0026] The gate electrode 26 and the cathode electrode 27 with which the system 
configuration shown in this drawing 3 was allotted in the shape of a matrix, The sample 
hold circuit 20 which generates the modulating signal according to the 
above-mentioned status signal by carrying out sample hold of the status signal (image 
signal) which should be displayed on a display according to the sample timing from a 
shift register 21, The electrical-potential-difference current conversion circuit 22 by 
which the output is electrically connected with the above-mentioned cathode 
electrode 27 while changing into a current value the output voltage Vout from the 
sample hold circuit 20 which is a modulating signal according to the above-mentioned 
status signal, It has the shift register 25 which outputs the timing for choosing the 
gate electrode 26 of one line at a time as a main component. 

[0027] That is, with the configuration of this drawing 3 , while choosing the gate 
electrode 26 of one line at a time by the timing from the above-mentioned shift 
register 25, the line sequential color TV system which carries out the one-line partial 
output of the modulating signal (output voltage Vout) according to the 
above-mentioned status signal to coincidence is adopted from the driver 23 which 
consists of the above-mentioned shift register 21 and a sample hold circuit 20. 
[0028] In the configuration of this drawing 3 , the above-mentioned gate electrode 26 
of every one line is first chosen by the timing from the above-mentioned shift register 
25. At this time, the status signal (image signal) supplied to coincidence through the 
terminal 30 is sent to a sample hold circuit 20. In this sample hold circuit 20, sample 
hold of the above-mentioned status signal is carried out, and signal strength 
(modulating signal for intensity modulation), i.e., a luminance signal, is obtained. The 
timing of one line which carries out the sample of the status signal in the sample hold 
circuit 20 concerned is outputted at a time from a shift register 21. The luminance 
signal from the sample hold circuit 20 concerned is a voltage output, and this 
electrical potential difference Vout is sent to the electrical-potential-difference 
current conversion circuit 22. In the electrical-potential-difference current 
conversion circuit 22 concerned, the above-mentioned electrical potential difference 
Vout is transformed into a current output. The output and the cathode electrode 27 of 
this electrical-potential-difference current conversion circuit 22 will be connected 
electrically, therefore the cathode electrode 27 concerned will be driven with the 



current signal from the above-mentioned electrical-potential-difference current 
conversion circuit 22. That is, in the example of this drawing 3 , the above-mentioned 
electrical-potential-difference current conversion circuit 22 will correspond with the 
current source 63 of said drawing 1 . 

[0029] As mentioned above, according to the configuration of this drawing 3 , while the 
gate electrode 26 of one line is chosen at a time, the display according to the 
above-mentioned status signal will be made by the display 28 which the cathode 
electrode 27 becomes from the gate electrode 26 and the cathode electrode 27 which 
were arranged in the shape of a matrix by driving by the above-mentioned current 
output according to the modulating signal from a driver 23. 

[0030] In addition, the above-mentioned sample hold circuit 20 and a shift register 21 
can divert the driver 23 which drives a field emission mold cathode with an electrical 
potential difference which was explained by drawing 5 of the above-mentioned 
conventional example, and can divert that for which the shift register 25 was also used 
from the former. 

[0031] Furthermore, in this drawing 7 , there is output voltage Vout of a driver 23 
more than the number of electrodes of the cathode electrode 27 at least. Moreover, 
as for a **** and its configuration, also in both inputs and outputs of the 
electrical-potential-difference current conversion circuit 22, the transistor 49 
(current source 63 of drawing 1 ) of drawing 2 exists more than the number of 
electrodes of the cathode electrode 27 more than the number of electrodes of the 
cathode electrode 27. The base terminal 46 of each [ these ] transistor 49 and each 
output are connected to the collector terminal 45 of each transistor 49 for each input 
of the electrical-potential-difference current conversion circuit 22 in this case. 
[0032] 

[Effect of the Invention] It sets to this invention so that clearly also from the above 
explanation. By controlling the current which flows a cathode electrode according to 
the electrical potential difference modulated with the signal which should be displayed, 
when the field emission current between an anode electrode and a cathode electrode 
is in luminescence brightness and proportionality It becomes what (driver voltage and 
a brightness property can be straight-line-ized) the electrical potential difference 
modulated with the signal which can feed back a field emission current to driver 
voltage, and should be displayed is proportional also to luminescence brightness. Even 
if variation is in the property of the component for following, for example, 
strengthening electric field or the property of a component changes with aging It is 
not generated (in other words, the instability of a component can be absorbed and 
effect by the sensibility of the operating characteristic of a mechanical component 
can be lessened), but, for this reason, the variation in brightness becomes 
unnecessary [ an amendment circuit ]. Moreover, in this invention, since the current 
which flows a cathode electrode is managed, it also has a current-limiting function at 



the time of discharge etc. arising, for example. Furthermore, in this invention, the 
speed of response of a component does not become slow, or the process of 
component production does not increase. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration for explaining the current control 
mold drive approach of the field emission mold cathode in this invention example. 
[Drawing 2] It is the circuit diagram showing the example of implementation of a 
current source with a transistor. 

[Drawing 3] It is drawing showing the example of a configuration of the FED drive 
circuit of this invention example. 

[Drawing 4] It is drawing for explaining the basic configuration of FED. 

[Drawing 5] It is drawing for explaining the principle of a field emission mold cathode. 

[Drawing 6] It is the property Fig. showing the property of a field emission mold 

cathode. 

[Drawing 7] It is drawing showing the matrix-like array of a cathode electrode and a 
gate electrode, and the array-like array of each field emission mold cathode. 
[Drawing 8] It is the property Fig. showing the various properties of a field emission 
mold cathode. 
[Description of Notations] 

1 1 Anode Electrode 

12 Fluorescent Substance 

1 3 Gate Electrode 

14 Insulating Material 

15 Cathode Electrode 

16 Component (Cold Cathode) 
49 Transistor 

48 Resistance 

63 Current Source 

64 65 Source of a constant voltage 
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SS?il±I2# V- Kigali L> 15 >y *4fti?tf*g 

mt-tzmmm 2 i2ts©yv w«t«„ 
[»^3] *y-K«±^ia^nfc«^%^<r 

ftfC»LT±iHiR5l L/fc«?*«^S-&S C fcK «fc DfS 

^-r^ tmc, ±ta* v- FWR&v&mTs- km 

[0 0 0 1] 

[M*±©*iJffl^] *56fltt^t)i*5tffftHJlAy 

-So 

[0 0 0 2] 

Effigy* v-K^fflv>fcT : V7>ywOTjfg$nTv> 

(J^TF E D£Hf.£) A^ft-T^o CiDFEDlCfcVT 

disc, stM^*^<> j&&m&t>m<, imcffiBO 



t±IB7^f 7" • ^ f 'J ^X^iC©i B B B f-< X7"W 
CO 4 0%~6 0%t»flS<4«i:W^f$n"rv^5o 
[0 0 0 3] 0 4at>"EI5^rfflV>T±jZEUfcF 

[0 0 0 4] 0 4tc«F E DOS^ffififr&^-ro £©EI 
4{C*3^T, STOtHSP 5 0 «\ *7Xlfil 0t*V 
- KM 5 &«MMfe 4 tf- KM 3 fc3R? (JtHFffi) 
6t^545. SIff»aiS5 0O^7^iSl 0± 
ictt* V- KM 5 £KMMfe 4 ty- hM3 ttfSUB 

^K^n, sk*v - Kti 5 ty- fs§ 3<dto 

S±fB#V-KM5©±{c«BI^&<-rSfci6©ig 

5 ntfmfmizmmxnr^Zo as*v- 

S577-FIS 1 ^I«ltM?n, ^e.t77-F 
M l ©±f2#r7*»£9 i:J*ift-r*B5fllK:tt«^2 
*lfli3nT4SfeO?« 0 , ±H23tft{* 2 ©OTW 
±l2m^ffigC 5 0 COY- Fli3 ©Mfljj 4:*flRl LT 

iin?>m?^tHgP5 o a^£fiP5 1 £©f^«K£ 

?6^i mm mm*) cMLtfeD, sjh? 6 <dm 

o t , s^^t, ±1 sm^mgp 5 0 ©y- 
Fti3 t±i2*v- KM5 toiatcmffi^eiiq-rs 

c 7?±I2«?^ti}g|5 5 0 ©fit? 6 ft> 5»? 7 ^Jfctti $ 
time, ±IB^7tSP5 1 C077- KB® 1 t«?St 
HJpP5 oo*y-FH5 i;©^{c*lEE^Hiip-ri.ii £ 
T*±I2»W 3 n/c«? 7^7/- KM l ffllfciftSIS 

n, c ©«? 7 # ±8B583tffi 5 1 ©s^i* 2 % 

^.o ^*3. CCDEI4fC«, fgftg|5 5 1 (*) , G 

R, G. B©#fet5g^-TSJii:T'*v-^^TOi: 

[0 0 0 5] ^(C, ±120 4©— aP*tfe*tfJLT^-TBI 

WS*y- K©TOM{cov^Tl«WrSo 

[0 0 0 6] £©l2 5{C:fo^T. AV-Fll5IC^l 
TBJItEig5 3(Cj;§ttJEV k^, y-hM 



(3) 
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tX\ f - Hi3 t A y- Kti 5 tOSttEV g 

Va>Vg (1) 

tc£D7V — F«I a^H5<D|34 , ^ffla rt'^ 
(RjfCftmi> 0 CORf, 7/-F1I1 (D±lcMK»2%: 
MTfJLTSK ±I2«?7 0i^.;^cJ;D^^ 

Loci a (2) 

vmim&Zo irc*^T, ±i2*j±v g k*mtz& 

K<D^OiI»J^ffi-e«. Rl^a)E^5 4<D«J±V g% 
[0 0 0 7] 

<D0 6fr?>1tl± (fg»j«J±) Vg ki:77- FH?7rt c-r 

mmtftv— FMMt<Dm(Dm<Dni± (.m.waw.s.') vg 
k hry-YWk mm-m&nm \ amtmmmcm 

[0 0 0 8] L*PU ftytW&LtTS-Fmffil a i: 
£DH8^iMI25£ (2) lc<fco-n#5>n3£>©&cDT\ 

mmtzrctbiciz^ Mxtfilit (crt) -ecotfy 
-?mm<Dmic ±mwi±v g k ^fe^jeL tcomi%* 

[0 0 0 9] fuizEL/cF E Dt±, 0IJ*J£I3 7 ©A 

fr-5iH#it) fcs l2 7 0A(D-95£ffi*LT^-ri2 7<DB 
<D£ ? tc^cOtt^ttl^* V- F 1 0 £PT U-mcW. 

w$nz$>(Dx*ioz>£>\ ecru ±mmcomni&mm 
#y-Fi o^nen<9#i4fc#Jxj£ia8T^-f 

#y-Fi 0©«ptt©/<^y*fj:ieH-rs»SA7*^ 



y-Fi 0©A^y^^MiE-r^/c46(cfc, MiEIUgS^ 
[0 0 10] ?^{C, ±IB«W^ffiSy*V-F>&fflU^c 

xvxywe«, wzmtiimm ary-vmrni a) 

*B3WttE (tEVgk) t7>f-F^-^Ttf, S 

?<Dj&gm&im <*%>££., m : ?<DWi<'p<Dftmtfmz. 

[0 0 11] fCT% ^WJ4dOtt*Htttca*T«: 
SnfttO-p»5, JflElBlHWGfqB-?. £fc, Sfr?cojS 

[0 0 12] 

raw*****-* »f^yi/^s 

stem i <D«j±^enip-r^^ 1 cdjmb^ ±f2ry 
-F«H±[ci$?n/'cimi:, y-FWffifc, ±12 

y- h W(c±ib^ i o«j±ct vi&^m 2 ©we^shm 
-T§m2cDS«<±^<!;> *y-K«lt, ±!2y-h« 

M£±m*)v-\ s mmt(DMicmi£n%mM#.£. ±12 

®tc«M^)(cM^n±i27'y- F«a*:*y- fwb 

^■r^tMfcjs DT±f2^ 3 <oms.^w»r % zt* 

[0013] %rz, if.mn<D7 £ ^7.-/v-(mm.(omW}-^ 
m&. ttv- F«n±fciH^n/c«w^^< -r&rzibcD 
i^stMtUL, m^tmtfiiEtiftwmTs— 

T±EK5I Lrc«?*«f^*#S C t IC cfc *) fg^-T^ t 
«tc, ±12* y- FWil77- K«ffiBBO«l^ 

nnmnm. t ±mmy6»<Dmyeum t mtmmm^^ 

oT^PLfcHJE{c^DT±l2*y- Fttffi*ssns* 
[0 0 14] 



[0 0 15] 

[0 0 16] 9f?P&iblC, ^^©xVxyW^H© 

l tmwmmnm. (yy-vnmi a) mtmmmc$> 
m%mm*m% rzubcommm^m^vmmt % c t 

[0017] mi^fflv^r, *^iof^xyw8f 

[0 0 18] C©0 1 tc«> F E D(C«ffl*n^» 

ms^y- K©s?jftffigB©ggp-e&s#y- f*s i 
5. wm\ 4, y-htii 3, asmm) 1 6 
t, ^^(D^xh^r /-Yrnmi i, sattti 2 
jjv—Ywm 1 3tnwicgisn5tffiii6 3 
y-htii 3ic«^w^^?n?.^2^«i± 
g6 4i:, 77-Fiii 1 tcwmw^sif $n&sg 1 

©WBfie 5 t^Ltt^o 

[0 0 1 9] ±127*/- KM 1 1 fcfctS 1 <D%WEM 
6 5fre>©Hf 1 (DtEV a p ;£\ y- b 1 3 fcteflt 
2©£«JEM6 4^e»©^2©«BEV g F *91iq-rS. 
±f2Sgl©mJEVa,±!g2©«EEVg F t;i:, Mf2i£ 

(1) ^HtfC. Va F >Vg F OM«*j«fc"rt>0 4:3a:o 

[0 0 2 0] CCT\ ±120 1 ©-ISMS 6 3©fti*#iji: 
[0 0 2 1] £©0 2tC:fc^T, h ^V^X* 4 9 

ih7V>*7^ 4 9tf 0NfC&ofc£#©^— X4iS^4 
6tX5 7^ig?4 7 i:(DP^O«{£[MVb efctS&O. 6 

?4 6«71 7^LfctEV b^EHiOLT h^yv 7 
X* 4 9 #*ON K&ofci:*©'*— *ii£?4 6 tx=7 
$%ft?4 7 £©|ffl©*{ft£«: (Vb-Vbe) i:&£> 0 
LfctfoT, M4 8*8SnS«8Sl eW\ ^Kffifix4 

I e= (Vb-Vb e) /R (3) 

CdT*, V b e&tfRte£lfc&©T\ 
I eo=v b (4) 

ijfr?4 5*£ffi.n%mM \ c fc±§eS*t4 8 Zffitl&Wfit 



1fM¥8-2 7 3 5 6 0 

I e fcOMfftt, 

I e = I c (5) 
&©T:\ S (4) RtfSC (5) ckD, 

Ic = (Vc-Vbe)/R (6) 
3b^#?>nSo L/cAST, ±f20 2©h^y>>'7.* 4 9 
(D^VtZUTA 5£\ 8 3&^-LTBIl©*y— 

kmi sjcsasiu mz(D^\ 7 icmwizn&mhu 
iev b>&±i2ia i ©as? i 7^p>©0i*p«ffiv k fc-r 

%m?mm-mmwm i a «±i29i*p*jev k 

vb) tCctoTMi^nsctt^^o cc-p, fgftjs? 

"yl/VT-,^ 4 9^\©En;!)P«/±V b Or&t>-%tt?5y§l6 3 
^©EPMEEV k) £fty6WJg.L fcltMf^o 
[0 0 2 2] J&fc* E6{C*3tt^Sfit4 8l±MAlf 1 k 

EPMJE V b W\ ffiK4 8 ©fS^ffinflt R i:±12*5fi I 
e t<Dmfrt>±MdMtiL&V b e £§|V>fcfc©, f**> 

Vb = R* I e-Vb e (7) 

t?2>o 

[0 0 2 3] ±3zEL/cJ;53:C£fr5K ffl^fcffUKELfc 

H8©d;5(c^?i 6©«Fltk:/^y^*ofeD, & 

tfMfesnz * 5 tc±i2«M 6 3 '\©±i2ffiibofl:j± v 

g©/^y^W:£i;fcv\, *HSfiff9T?«, ± 

xB©«fc 5 te*8iHI 6 3©«Mfil ; &®aLTi/^©-C r \ $1 
* tffiflt* if rc^©«$<JPS«% t>WL-TV , ><l> 

Mmag*. *v-k tmmtvmicmfittmxmm-? 

5Ct^Il/t^ft. t-*t>-6, C©tj£*©«a!*JIS 

«E»TT?y-h • *y-KP^©«{iMA^kLrttW 

So L^L, C©fi£5fe©#i£-e&is IR? (?ft|gffi) ©^ 
tii^6 3©*lil a^tEVkT'3>hn-;l/LT 

v5©-c\ dne.©p.ggi(ct*fMRrfi6T-fei. 0 

[0 0 2 4] ^:*3, ±150 1 fc^Lfcfe'p^fiK^:, ftu 

agLrc07©F e Dicmmtzm'&fcte. s&ia«*y— 

Fli 9 fC, ±!2MilS! 6 3 -T ^^"fe h 5 ^49 

o3W*«?4 5^^n^ns^-rscii:(c^§o 

[0 0 2 5] 0 3^1, *Sffl©7*Y^^U 

^S«©|gl&73ffi^, il&j$Lfcia7£H«&vhy** 
tt<Dy*-Ml2 6 kAV-FliZ 7 ir^&'&S F E 
D 2 4 tcilffl Lfci§-&©^X-r A^tCOV^TlttWr 

So 



(5) 

[0 0 2 6] £<Dm3lCiik?i/X ; rI»ffi!$ l l&, vhU^ 

ts -rV X7°U-y l.lcBiTTs-t^^MTT'.iE^ (image sign 
al) 5:>'7M/->*X^2 1 frt><DWfjV9<< S y^fc 
(S CT*yr;l/*-;l/ FT * c T±IH«^fg^^iS i; 

le^fi^cjS ;i/ Fie] 

SS2 0fr6©tftfj«EV o u t %*Sfc«fc:£Jirr*fc& 

fcmaaujB* v- Kti2 7 fcwscwKj&B&snT^ 

£«Emgft^&IHS&2 2t, y*-Hi2 6*l^> 

[0 0 2 7] -r£*?-5<:©03©l§ritT'«:> ±IEi>7 h 
L^X* 2 5^60^>T3 y^lCioTy- h»ffi2 6 

* i 7^yf~DmiR?z> tmc, ±ta^7 h us^x* 2 

lRtf+>-:/7;l/*-;bFIUEg2 0^545 F^^2 3 

[0 0 2 8] C©Bl3©#|fi!t»cfe^T. ±ISy- 
hmH2 6te, ±12^7 F US^X* 2 5frZ<D'$"f^Z/ 

fc, S^?3 O^Ltii&^nfcSii^ (image sign 
al) •9->7 p ;l'^-;l^F[H]SS2 0tc3ie>n^ o c©-tf 

>y;u^-;i/KiEiss2 otii, ±mmmm^v-yyjv 

*©£lfHg^) ^■9->7 p ;^-;bKHi«S2 o 

^7hl^^X^2 l*^W7D«nS. ^^■9->7 p ;^i->- 

;i/KingS2 ofr<b<DW&mwmi±mt}r*&9. £©m 
Evout ifms-w/aasm^ 2 icmzn% 0 ^mn 

E.Wfit$£Wm&2 2 Tit, ±f£*JEV o u t ^nffiltitl 

\zm.Wk-?z>o £<Qnmmffim.Wi®v&2 2<Dtiiti£*v- 
vmM2 7 tizmmmcmffitsn, L/ti^t, sis* 

V- FttB 2 7 tt±8S*m««ES«ilaI8& 2 2^5 <D9M 

mmz&.-oTMShznz>z.£Kt s .z >0 -rr^io. d©0 
i ©Mas 6 3 tstjs-rsc fctcfcSo 

[0 0 2 9] ±$©cfc5tc, C©Bl3©«fiittc«kntf» 
— KWS2 7^F7^^2 3^?>©^illfS#(cj^Dfc± 
E^ttfcy— hM2 6St>**V— FWS2 7 

ii^as 2 8 ^«±ib^{§^(cjs tfts^asns c 
[0030] ±E*>^i/*— ;UKiaiS2 ot-> 

7 h U^Tv? 2 1 «, S6ijE©fJ6*0>J©H 5 Lfc<fc 



BB¥ 8-273560 

[0 0 3 1] £<D07fC*5l^Ts 3 

©ffi73«l± V out(i> < i: fe * V — K1S 2 7 © 
*ffi»W±a&S 0 «£E*SRStftHlK 2 2<D\t>R 

tfttJ*t>«t*y-F«ffi2 7 ©«S2&tX±& 9, ^© 
flttftt* 02(Dh7y>*7^4 9 (H 1 ©«SKiS 6 3 ) 

CQ|^<DiEtj!lfM2 2©#A^/«^ne.^-h 

V^X* 4 9©^— X4S?4 6tC ^LT&ttiljltgr 
h^y^x* 4 9©nl^£fiSi? 4 5K»«lsnSo 
[0 0 3 2] 

[fgB^©^] W±©SiW^6*>W5jb^«fc5fc:, #f8 
WfcfcvTfi* 77-FtSi:Av- Ktitofflot 

^it^t-r^c cfcfcfct), LfctfoT, 

M*tf*^&<TSfc*©iSi?©#1±fc^y*tf;fc 
ofctK igB^tf£«fcoTfS?©^14tf^{tLfc£LT 

t> jfipjg©^y*«£c-f cwv^ft*.ntf, st?©^ 

*aE»jE«si*t.wrso set, ^mwias^x 
it, s m^<DfoWM&£>m<*^rc9, m^m<onM 

im i ] *mmmMicisi}zw¥y&iiim*v- f©« 

[0 2] h7yiSXZic&ZWffiM<DmmM*^ir®& 

[03] ^fgB^nss^j© f e Dwmm&vmffmz&ir 

07?fe5 o 

[04] FED©S2jc|p|^%iJiWrSfeJ&©B|-efeSo 

[05] «n»ais!*y-K©jsa*siwrsrci6©Bi 
[0 6 ] «w«jttj^^ y- K©«Ftt*^-r«FitBi^fe 

[0 7 ] # y- KigRtfy- h lg©7 h u y xt«ci2 

5>jatf, #«w^i±i^^ y- f©t u-m^m^tm 
[08] «»ttwa!*y— Ko*«wtt*^"r«pttH-e 

[flf^©IHBJ3] 

1 1 7/-Kli 

1 2 

13 y-ni 



7 3 5 6 0 



1 4 mm 4 8 mm 

15 * V— KM 6 3 ttffitilg 

1 6 c^mm) 6 4, 6 5 ^.ms.m 

4 9 h^y>>'X^ 

[01] [02] [06] 




[0 5] 



[0 3] 



26 













h 






















25 



1 2 



6 7 



Vsk 



Yak 



Vk 

53 



54 



Va 



'55 



777" 777~ 



(7) 
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CEI 4] [0 7] 




6 6 

FED<OS#t&S 



[H8] 



I a 




